Quality assurance in higher education has developed and has been totally reformed in the last decades. In particular, in Italy the AVA system (Autovalutazione, Valutazione e Accreditamento, in English self-evaluation, evaluation and accreditation) was used in 2016 to verify the performance of 118 randomly selected university Study Programmes (SPs).
accreditation agencies. HEIs began, therefore, to adopt quality assurance and accreditation systems (Stensaker, 2011) .
In many European systems, the frameworks for quality assurance in higher education can be defined as a multi-stage procedure (Bornmann, Mittag, & Daniel, 2006 ) (Green, 2013) , similarly to what happens in industrial quality assurance systems (Srikanthan, 1999) (Lundquist, 1997) . Multi-stage procedures normally begin with a selfevaluation of the implemented quality system (Asif, Awan, Khan, & Ahmad, 2013) , followed by an external evaluation conducted by peer reviewers. External evaluation may require recommendations to be implemented and assessed in order to generate a continuous improvement. In higher education, accreditation is intended as official validation of quality assurance compliance by dedicated control institutions (Lundquist, 1997) . Normally, accreditation is based on an external evaluation process aimed at controlling the achievement of certain quality standards necessary to achieve accreditation (Van Berkel & Ynand Wijnen, 2010) and, basing it on the national framework reference, it can lead to specific consequences in financing, such as the public financing or even the licence to provide education programmes (Haakstad, 2001) .
However, over the years, quality assurance has been difficult to apply correctly and has been criticised for several reasons: firstly, the process-oriented nature of quality assurance systems is not easily applicable to HEIs; secondly, academics consider quality assurance and accreditation systems as something forcefully imposed and not useful (Cardoso, Rosa, & Stensaker, 2016) and finally, many biases have been detected in the accreditation systems. In particular, those biases could be due to the different nature of the SPs.
The role of disciplines in quality assurance
Quality assurance and accreditation schemes aim to achieve only minimum requirements. Their applicability in the Education sector, where the output is the students' preparation, has been criticised because it has somehow shifted the attention from quality practices to formal rules and routines (Mårtensson, Roxå, & Stensaker, 2014; Van Berkel & Ynand Wijnen, 2010) .
Quality assurance imposes several bureaucratic requirements which academics must undertake beyond their normal activities. For this reason, quality procedures are seen with hostility by academics who find them unfair, overly bureaucratic and energyconsuming (Cheng, 2009; Van Berkel & Ynand Wijnen, 2010) .
In addition, many biases have been related to accreditation systems, such as the subjectivity of the evaluators (Bergseth, Petocz, & Abrandt Dahlgren, 2014) , or the reference framework (Cook, Butcher, & Raeside, 2006) . Bergseth et al. (2014) which compared the ranking lists of different evaluation institutions in Sweden. They ascertained that, even if the two results were comparable, there would be no significant agreement between institutions, furthermore, evaluation scores differed significantly from one another. Time also plays an important role, because evaluation procedures of the same systems tend to become stricter or less strict over time. Cook et al. (2006) presented an adjusted model which considered factors such as the evaluation year, the size of the Department and the subject to revisit the scores of Quality Assurance Agency (QAA) from 1996 to 2001, in order to explain the link between these parameters and a sort of inflation rate of assessment outcomes in the United Kingdom. Szanto (2004) revealed that both the uneven quality of the evaluators and the change of procedures and requirements negatively affected the accreditation procedure in Hungary (Szanto, 2017) .
Among the factors which can affect quality assurance and outcomes, disciplinary measures play an important role. As Becher (1989) points out, disciplines can be seen as tribes, each with their own identity and culture. Each discipline develops specific competences which characterise the SP and differentiate it from others. Some studies (Biglan, 1973; Friedrich, Prøitz, & Stensaker, 2016; Muller, 2009 ) have investigated those differences. In particular, Biglan divided disciplines into hard pure, soft pure, hard applied and soft applied discipline fields of study, depending on the presence of a paradigm at the bottom of their culture, and on their level of real-life application. These categories do not only specify the discipline, but also influence/determine the cognitive style of its members (Biglan. 1973), which is described by psychologists as the way individuals think, receive information, and approach problem solving (Carey, 1991; Kozhevnikov, Evans, & Kosslyn, 2014) .
Many authors studied how disciplinary affiliation can influence academics' perceptions of quality assurance systems (Kekäle, 2000) on teaching (Neumann, 2001; Ylijoki, 2000) . The aim is always to verify how belonging to a more "procedural" type of discipline can influence the quality of academic work. The findings of the studies are inconsistent especially when undertaken in engineering and medical settings. Cardoso (2013) surveyed Portuguese academics regarding their level of agreement on five quality assurance aspects (objectives, purposes, priorities, parameters in relation to the institutions' operation, and parameters in relation to the results of the institutions' activities). He discovered that academics from the medical and health sciences agreed the most, while those from the engineering field agreed less. Similar results have been obtained by studying academics' perception of Finnish and Greek quality assurance systems (Ursin, Papadimitriou, & Dean, 2009) .
What if disciplinary affiliation did not only affect quality assurance perception, but also its performance? Quality assurance, at any level of application, requires a "Plan, Do, Check, Act" approach (Deming, W.E., 2000) , which is typical of some academic disciplines, such as management economics or engineering. Considering that quality management is, in most national frameworks, performed by the teaching / academic staff, it is easy to hypothesise that disciplines with strong expertise in process management / quality systems can have a higher performance during evaluation procedures.
For these reasons, this study focuses on the relationship between disciplinary affiliation and accreditation results . A deeper knowledge of this mechanism could in fact help both those who create and those who must apply quality guidelines, which should be calibrated in a disciplinary area.
Educational quality in Italy
In Italy, the evaluation of HEIs has changed since 1993, with different national agencies, evaluation purposes and techniques (Rebora & Turri, 2011; Turri, 2014) . The actual quality assurance scheme was designed by the National Agency for the Evaluation of Universities and Research Institutes (Agenzia Nazionale Valutazione Universitaria, ANVUR). The so-called AVA system (Autovalutazione, Valutazione e Accreditamento) entails three steps known as self-evaluation, evaluation and accreditation. This system became compulsory in 2013 and involves all organisational levels within the different institutions (Universities, Departments, Study Programmes) and all teaching and administrative staff (Murmura, Casolani, & Bravi, 2016) . Study programmes (SPs), the focus of this research, are responsible for teaching quality. They fulfil quality assurance requirements following national and institutional (Athenaeum or University) guidelines, quality steps and detailed documentation of their activities. Institutional guidelines are set and monitored by an audit committee, which is unique for the whole institution.
The quality procedures which every SP develops internally are externally evaluated through the accreditation process, which is compulsory both for starting and already existing HEIs and SPs. This means that starting HEIs must achieve an initial accreditation before the beginning of their activities, while for already existing HEIs and SPs the initial accreditation has already been considered reached.
The initial accreditation must in any case be followed by a periodic accreditation, The CEVs are nominated by the ANVUR (DM 47/2013, artt. 3-4) , which identifies the components in the Experts Register for the evaluation of different sections. In particular, ANVUR selects system experts for the evaluation of University central offices, disciplinary experts and student volunteers to assess SPs requirements, and telematics experts for additional requirements in Telematics Universities. The CEV's coordinator is a non-teaching, official or ANVUR collaborator. At the head of each CEV there is a President, who is an expert of evaluation systems and presides over the procedure.
CEVs judge SPs in two phases: a documental evaluation and an on-site evaluation of the compliance to quality assurance procedures. According to the first schema (AVA1, see The quality indicators were further divided into sub-indicators, each referring to single aspects of the main indicator (see last column of Table 1 ). For example, for the first indicator "educational demand", the three sub-indicators selected were: 1. Consulted parties specifying the types of third parties consulted (the so-called "social partners"); 2. Consulting method that refers to the means used for the consultations (meetings, survey…); and 3. Definition of needed functions and competencies which identifies the clarity of the SP target.
In this context, evaluations refer to the methods in which things are undertaken, namely planning, implementing, forecasting, monitoring and adjusting actions.
Accreditation occurs when the CEV's evaluation on the indicators is positive. The judgement is formulated through an algorithm which considers the single evaluation of each of the five indicators (and its sub-indicators), which is based on an A B C D score system, where A means "approved as excellent practice", B "approved", C "approved with recommendation", and D "not approved". If the SP is approved (A, B or C), it has the authorisation for educational provision. If it is not approved (D), it will be cancelled (if still existing) or it will not proceed. Many research activities revealed that the actual evaluation system, both for research and teaching, did not succeed in providing universities with a governance tool for improvement (Turri, 2014) , rather they resulted being an instrument for the reallocation of government funding (Rebora & Turri, 2011) .
Aim of the study
The aim of this study was to investigate the relationship between quality performance (AVA evaluation) and discipline areas with the aim of understanding the 'quality mechanism' and to determine whether some disciplines perform better in quality assurance processes. This study did not seek to evaluate the utility of a quality assurance system for HE, nor did it create a "compliance ranking list" of educational areas.
Methods

Population
In Italy there are 96 universities with 4300 SPs (www.anvur.org). In the first accreditation experience, ANVUR chose 14 Italian universities with 14 different evaluation committees (one for each institution). Each university must accredit 10% of its SPs (5% chosen by the University and 5% by ANVUR). In total, 118 different SPs were then evaluated. The SPs number was chosen in order to obtain the best representativeness on firstly, the final goal of an SP is to achieve at least a good (B grade) or an excellent (A grade) quality level, and so it makes sense to group those marks as the "desirable" ones.
Secondly, fortunately, very few SPs considered in this study received a D (only 1 as final score, 17 Ds in total in the sub-indicators). For these reasons, C and D scores were grouped in the following analyses.
SPs were also divided into 5 study areas, based on similarities as regards teaching and disciplines. These 5 categories were Maths, Physics and Natural Sciences (MPN), Engineering and Architecture (Eng), Medicine and Life Sciences (Me), Law, Economics and Social Sciences (LES) and Human Studies (H). Table 2 shows the discipline areas used in this research. Cognitive style using Biglan's characterisation (Biglan, 1973) and SP numbers (see Table 2 ). Biglan's characterisation of MPN is paradigmatic, putting together both applied (Biology, Geology and Agricultural) and non-applied (Maths, Physics) disciplines. ENG is both paradigmatic and applied, MED is applied but mixes applied (Medical, chemistry) and non-applied (Psychology), LES is non-paradigmatic but applied, while H is non-paradigmatic and non-applied.
Statistical analysis
Data were analysed with SAS/STAT® Software. Chi-square tests were performed to determine the statistical significance of differences between groups (confidence level: 95%, i.e. the difference was significant if p < 0.05).
In order to assess the different types of probability of good performance (A or B marks) of the study areas compared to ENG (reference study area), the Odds Ratios (ORs) with a 95% Confidence Interval (CI) were estimated using a logistic regression model. It can be useful to specify that an OR = 1 means that the study area has the same probability of good performance compared with ENG; OR >1 or OR<1 mean that the study area has a higher or lower probability of good performance compared with ENG, respectively.
Results and discussion
This section provides a comparison between the percentage of good results (A or B scores) in the different areas. The two macro-areas (MPN+ENG versus the others MED+LES+H) were also distinguished in order to separate the most applied cognitive styles from the other ones.
In Table 3 the results are reported. Only statistically significant comparisons are reported and commented below.
As far as total scores are concerned, the first evaluation cycle uncovered many critical areas in HEIs and SPs. Only 30.2% of SPs had a good result and only 3.3% (4 SPs) had an A, while only 1 SP received a D (0.08%). In general, most of the SPs (66.42%) received a total score of C, meaning that there were problems in quality assurance which needed to be solved. However, ENG areas of SPs had a significantly better performance (59.1% of SPs received an A or a B) compared to other SPs (23.7% in average received A or B, p value = 0.03). The ORs are all significant and between 2.97 and 5.04, i.e. being ENG gives between 3 and 5 times the possibility of having a positive score.
AQ5.As: Educational demand
The AQ5.A indicator refers to the way in which SPs define the educational demand, i.e. the quantity and the quality of investigations concerning future work for students (training, consultations with firms /services…). To accomplish this subindicator, the academic staff must build a solid network with all possible stakeholders, paying attention to their representativeness of the job market. The evaluation is mostly related to how this network is organised and how information is collected. Table 3 shows that scientific and technical disciplines have a better performance. In particular, as regards the stakeholders consulting (sub-indicator A1) of the macro-area MPN+ENG (85.7% of good scores) which is significantly better (p-value = 0.0049) than MED+LES+H (68.4%) with no difference (p-value = 0.1471 > 0.05) between MPN (80.0%) and ENG (90.9%). This result is confirmed by OR = 2.76 (95%CI: 1.02-7.45) which shows that MPN+ENG has more than twice the chance of having a positive score compared to MED+LES+H.
The reason could be the ease in identifying the reference job market compared with the other study areas.
AQ5.A2 is more related to the consulting methods: the chi-square test and the ORs highlighted a significant difference at the disaggregated level: ENG (86.3%) is significantly better (p-value = 0.0124) than the others (41.2% in average), reaching also a very high OR (between 7 and 12). This result is due to the familiarity of technical SPs with procedures.
AQ5.B: Expected and checked learning results
The indicator AQ5.B evaluates the general coherence between educational demand and the specific learning results, knowledge and competence.
AQ5.B4 involves the way in which evaluation methods are described and notified to the students. This is related to some form of standardisation of information among teaching courses and sharing information about courses and exams. A significant difference between areas (p-value = 0.0181) is shown. In this case, LES is the area with the highest scores (72.7%), followed by ENG (63.6%). As ORs show, being an ENG SP is not an advantage in this part. On the contrary, LES has an advantage compared to MPN (OR 4.95, MED (OR 4.33, ) and H (OR 3.85, 95%CI 1.22-12.09). Normally, these SPs have a large number of students and therefore have to develop efficient communication systems.
AQ5.C: SP incoming, path and outgoing
The indicator AQ5.C deals with the problem-solving skills of SPs. AQ5.C1 is related to the detection of problems, in particular from the data analysis. This means collecting information from data with a certain level of reliability . For this sub-indicator, scientific and technical study areas perform better than other SPs, especially ENG, showing greater analytical skills (85.7% of good evaluations, 100% in case of ENG) with respect to the other areas (p-value = 0.0111), in particular LES (66.6%). The result is significant for the chi-square test and is confirmed by the OR, even if in general, all SPs revealed good analytical skills, except from SPs in LES (only 66.6% of good evaluations). In particular, the SPs in Law have the worst performance (55.5% of good results), while the Economics and the Social Sciences SPs are just below the average of 80.5% (70% and 71.4% of good results respectively).
AQ5.C.4 is related to the management processes of planning, implementing and monitoring, including goals setting and action reviewing. Moreover, in this case, the best performance is given by ENG SPs, while the worst result from Psychology (25%) and
Law (33.3%) SPs. It is interesting to note that no 'A' was reached in this sub-indicator, while 2 'Ds were assigned (Geo-Biology SPs). The ORs also confirm that ENG SPs have higher possibilities (more than three times) in achieving good results for this subindicator, probably because of its procedural nature which consists of planning, implementing and monitoring activities. The low performance of the other discipline areas means that a great deal of work must be done as regards this point for the future.
AQ5-D: Student's experience
AQ5.D aims at evaluating how students' opinion are considered in the SP's quality system. In order to become more aware of students' opinions, there should be a specific procedure for collecting and sharing complaints and suggestions (D1), a dedicated place and moment to discuss and solve them with students (D2), an objective way to measure progress (D3). For the AQ5.D indicator in general, professional skills contribute to the performance of SPs: engineers and clinical doctors are used to measuring their progress in a structured way (e.g. machine efficiency, health status of the patient…).
Scientific areas are significantly better in D1 (69% of MPN+ENG vs 48.6% of MED+LES+H, p-value = 0.0329). In particular, ENG has a higher probability of having a positive result compared to LES (OR 5.23, 95%CI 1.54-17.67). ENG SPs have the best performance (77.2%), while LES have the worst (39.4%). ORs for this sub-indicator show that an ENG SP has twice the probability of achieving good results compared with MPN and 5 times compared with LES SPs.
In D2 the difference between the two macro-areas is still present (p-value = 0.0465), although, grouped per area, we can see that MED (90.4%) is comparable with ENG (86.3%) and MPN (90.0%), while LES is the worst one (39.4%). However, 2 ENG SPs reached an 'A' as opposed to all others. Moreover, OR of MED vs the other areas and only MED vs LES was significant (OR 6.17, 95%CI 1.22-31.05).
As regards D3, there are no differences between the two macro-areas (p-value = 0.1455) but ENG and MED (90.9% and 90.4% respectively) are significantly different from the others, in particular LES (51.5%). ORs confirm a higher probability for ENG SPs as opposed to other study areas having good results in the evaluation.
AQ5-E: Employment support
With regard to AQ5-E, i.e. employment support, no differences can be seen. In general, this aspect has received good scores in all areas: 70.3% in average has a good score in E1 and 86.4% in E2.
Conclusion
Other studies already investigated the disciplinary effect of SPs as to compliance with quality standards and procedures. However, a comparison with our study was not possible. For example, Canning (2005) highlighted the challenge of assessing the quality of multidisciplinary and interdisciplinary teaching and research in the UK, concluding that quality assurance in higher education must be strictly connected to the disciplinary nature of the identity of academics (Canning, 2005) . This type of analysis was not possible in our data. Friedrich et al. (2016) found that humanistic and social studies tend to be less compliant and more abstract compared with scientific and technological studies (Friedrich et al., 2016) . This can be confirmed with our results, although parameters and indicators are not equal in the two studies.
In conclusion, the results of this research confirm that it is easier for some discipline areas to achieve accreditation. SPs belonging to paradigmatic and applied disciplines tend to perform better than others in the accreditation process. These are mostly technical (ENG) or scientific (MPN) SPs. This trend can be observed at the final as well as at the single sub-indicator level.
Accreditation, in this framework, is a quality standard check of SPs conducted by an external evaluation committee, based on relevant documentation and on an in-situ audit. This evaluation concerns the way in which a quality system is implemented and documented more than standard of quality, and it is implemented by the academic staff of each SP. This method generates much criticism because quality assurance implies a great deal of work which the academic staff are not willing to do in many cases. Furthermore, the academic staff do not necessarily have any quality management experience or background. SPs familiar with processes and systems could have an advantage on a formal level (how the SPs achieve compliance to processes) because of their educational background, without necessarily having a better performance at a more substantial level (what an SP really does to implement quality).
Different solutions could be implemented in order to overcome this gap among the many different areas. One is the enhancement of central experts' units, at a university level, for internal quality assurance, such as existing Quality Oversights, together with a shared value system and a general participation in all activities related to quality.
Another could be to draw up at a national level, and to follow at a single University level, some guidelines on the quality application in the different SPs which facilitate the understanding of the requests or the overcoming of the problems for each disciplinary area. Just as in an industry, guidelines have been drawn up for the application of the more general ISO 9001 for the application in specific productive sectors (ISO 9001 -Guidelines for use by the chemical industry, ISO 9001 guidelines for food and drink industry…). In this way, this would enable academics to achieve accreditation with an instrument which could respond to their specific requests or difficulties.
Limitations
Some limits of this study must be considered. First of all, the available data include only 14 Italian universities. However, these institutions were selected by ANVUR in order to test the accreditation system, so they should represent all the Italian Universities in a good way.
Secondly, the AVA system is designed to change in the next accreditation round (AVA2) and new sub-indicators will be considered. However, the process is still the same and our results could be easily transported on AVA2.
Finally, even if each CEV were to receive a specific training before the evaluation procedures, they would be different for each SP, so there may be differences in evaluations.
Future research
In the future, research should be undertaken to determine the correlation between the discipline background of CEV's evaluators and the outcome of accreditation, as suggested by Bergseth et al., 2014. In 2015 the European model was revised and new guidelines (ENQA, 2015) and a new version of AVA and indicators were created, changing also the evaluation system. Therefore, a repeat analysis on the accreditation results following the new rules, aimed at comparing the two systems, is warranted.
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